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from an animal, in the form of segments of DNA, are incorporated
into the genome of a simple organism, such as a bacteriophage. As
the "carrier" organism multiplies, it duplicates its genome as well as
the added segments. The collection of cloned DNA segments that
comprise the genomic library, however, has no catalog; additional
screening is needed to determine which genes are present and where
they are located within the library.

Cloning Genes in a Library

A genomic library can be established by isolating DNA from vir-
tually any tissue (for example, organs, blood, semen). The DNA is
cut into small segments with specific DNA-cleaving enzymes (restric-
tion endonucleases). Random DNA segments are then inserted into
the intact genome of a virus (such as bacteriophage lambda), which
can be rapidly reproduced in its bacterial host, Escherichia coll. Many
copies of the bacteriophage lambda are made within each bacterium
to yield multiple cloned copies of the inserted DNA segment. DNA
segments, containing one or more genes, are inserted into separate
lambda genomes. These bacteriophages can then be propagated sepa-
rately as clones derived from the single "transgenic" (because it now
contains genetic material transferred from the source animal tissue)
lambda phage.

The complete genomic library consists of a suspension of millions
of transgenic lambda phage organisms, each carrying a gene or genes
from the source animal. This suspension may be cryopreserved in-
definitely. It may also be multiplied to produce additional copies of
the library. When an appropriate volume of the transgenic bacterio-
phage suspension is placed on a plate containing a layer of E. coli, each
individual transgenic organism will form a separate colony (plaque).
In theory each colony contains a piece of the original animal DNA
and can be isolated for further growth and testing. These colonies
represent individual "cloned" segments of DNA.

Screening an Animal Genomic Library

Screening a genomic library is the process of discovering which
colony contains a particular DNA segment. All phages grown from
that colony will contain the gene of interest.

The screening of a genomic library requires a means of identify-
ing the appropriate colony. This is accomplished by using a radioac-
tively labeled DNA probe. A messenger RNA or segment of a known
gene can be used to construct a DNA probe that has a nucleotide
base sequence complementary to all or part of the DNA sequence of